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1. NAME OF 'ACTION: (X) Adminis t ra t ive  Act ion 
( ) L e g i s l a t i v e  Action 

2. B R I E F  DESCRIPTION: 

The Viking Program is part of an o v e r a l l  NASA program de- 
signed t o  explore  the p l a n e t  Mars w i t h  autornated spacec ra f t .  
The first automated spacec ra f t  e x p l o r a t i o n  of Mars was 
performed by a flyby Mariner s p a c e c r a f t  i n  1964. 
two more Mariner type s p a c e c r a f t  performed flyby i n v e s t i g a -  
t i o n s  of that p2ane.l;. I n  1971,  a more e x t e n s i v e l y  modified 
Mariner Epacecraf t  was placed  i n  o r b i t  about the planet t o  
perform extended s c i e n t i f i c  i n v e s t i g a t i o n s .  

I n  1969, 

In 1975,  t w o  
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3 .  

4. 

5 .  

6. 

Viking spacec ra f t ,  each cons i s t ing  of a Lander Capsule 
and Orbiter, w i l l  be launched f r o m  t h e  A i r  Force 
Eas te rn  T e s t  Range by Titan/Centaur launch v e h i c l e s  
t o  conduct o r b i t a l ,  upper atmospheric, and su r face  
i n v e s t i g a t i o n s  of Mars. 

SUMMARY O F  ENVIRONMENTAL EFFECTS: 

There a r e  i n s i g n i f i c a n t  adverse environmental  e f f e c t s '  
f r o m  t h e  products  of t h e  launch v e h i c l e ,  s p a c e c r a f t  
p ropuls ion  system, radioisotope.generators, and sc ience  
ins t ruments '  r a d i o a c t i v e  sources on the spacec ra f t .  

SUMMARY O F  MAJOR ALTERNATIVES CONSIDERED: 

A l t e r n a t i v e s  considered were : (1) a l t e r n a t i v e  launch 
v e h i c l e s ,  ( 2 )  a l t e r n a t i v e  spacec ra f t  con f igu ra t ions ,  and 
( 3 )  a l t e r n a t i v e  Lander Space P o w e r  Systems (rad-ioisotope 
the rmoe lec t r i c  gene ra to r s ,  s o l a r  pane ls )  . 
COMMENTS : 

I. 

a. Comments requested from: 

A t o m i c  Energy Commission, Department of Defense, 
Environmental Pro tec t ion  Agency, Department of 
Commerce, Department of State ,  and the S t a t e  of 
F lo r ida .  

b .  Comments rece ived  from: 

Atomic Energy Conmission, Department of Defense, 
Environmental Pro tec t ion  Agency, and Department 
of S t a t e ,  and the S t a t e  of F lor ida .  

SUBMITTAL DATE : 

a. This  F i n a l  Environmental Imbact Statement is being  
submitted t o  CEQ and being made a v a i l a b l e  t o  t h e  
p u b l i c  in. February 1975. 

b.  Draf t  Statement t o  CEQ on: June 22,  1973. 
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1.0 INTRODUCTION 

1.1 Background - The Viking Program i s  p a r t  of an o v e r a l l  
NASA program desigced t o  explore t he  p l a n e t  Mars w i t h  automated 
spacecraf t .  The f i r s t  automated s p a c e c r a f t  exp lo ra t ion  of M a r s  
was performnd by a f lyby  Mariner s p a c e c r a f t  i n  1964. I n  1969, 
t w o  more Mariner type spacec ra f t  performed f lyby  i n v e s t i g a t i o n s  
of t h e  p l ane t .  I n  1971,  a more ex tens ive ly  modified Mariner 
spacec ra f t  was placed i n  o r b i t  about the  p l a n e t  t o  perform 
extendad s c i e n t i f i c  i nves t iga t ions .  I n  1975,  two Viking space- 
c r a f t ,  each c o n s i s t i n g  of a Lander and Orbiter,  w i l l .  be launched 
f r o m  t h e  A i r  Force Eastern T e s t  Range by Titan/Centaur launch 
v e h i c l e s  t o  conduct o r b i t a l ,  upper atmospheric, and su r face  
i n v e s t i g a t i o n s  of Mars. 

1 . 2  Program Object ives  and Descr ipt ion - The b a s i c  object- 
i v e  of the Viking P ro jec t  i s  t o  advance s i g n i f i c a n t l y  the 
s c i e n t i f i c  knowledge of t h e  p l ane t  Mars by means of observa t ions  
f r o m  Martian orb i t  and d i r e c t  measurements i n  the atmosphere 
and on the su r face .  P a r t i c u l a r  emphasis w i l l  be placed on 
ob ta in ing  information about b i o l o g i c a l ,  chemical , and environ- 
mental f a c t o r s  r e l e v a n t  t o  t h e  ex i s t ence  of l i f e  on the p l a n e t  
i i t  t h i s  t ime, a t  some t i m e  i n  the p a s t ,  or the p o s s i b i l i t y  of 
:.if€? e x i s t i n g  a t  a f u t u r e  date. Table 1 presen t s  a composite 
summary of Viking science.  Each Viking spacec ra f t  c o n s i s t s  
of an O r b i t e r  and a Lander Capsule. The Orbiter w i l l  ob t a in  
v i s u a l ,  thermal,  and water vapor information t o  c h a r a c t e r i z e  
t h e  Martian atmosphere and su r face ,  t o  s tudy the dynamic 
p r o p e r t i e s  of the p l ane t ,  and t o  a id  i n  s e l e c t i o n  of landing 
s i tes  for  Viking and f o r  fu tu re  m i s s i o n s .  

During Lander e n t r y ,  measurements of temperature, p re s su re ,  and 
composition of t h e  upper atmosphere w i l l  be made. A f t e r  land- 
ing,  the  Lander instruments  w i l l  v i s u a l l y  c h a r a c t e r i z e  t h e  
landing  s i t e ,  search f o r  evidence of l i v i n g  organisms, charac te r -  
i z e  the organic  and inorganic  compounds, and determine the 
s e i s m i c  and magnetic p rope r t i e s  of  the p l ane t .  
also  de te rmine  t h e  atmospheric composition and i t s  temporal 
v a r i a t i o n s  as well as the  temporal v a r i a t i o n s  of the atmospheric 
t empera tu re ,  p re s su re ,  and w i n d  v e l o c i t y .  The r a d i o  system on 
t h e  O r b i t e r  and the r a d i o  and radar systems on the Lander w i l l  
be used  t o  i n v e s t i g a t e  t h e  atmospheric and phys ica l  charac te r -  
i s t i c s  of t h e  p l ane t .  

The Lander w i l l  

Viking Program Management i s  provided by the Planetary Programs 
O f f i c e ,  O f f i c e  of Space Science. T h e  Langley Research Center, 
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V i k i n g  Project Office, has overa 1 Viking Project management 
respons ib i l i ty .  I n  addition, the Project Office i s  responsible 

the Lander System. 
8 fo r  one of the f ive  major s y s t e m s  cons t i tu t ing  the Project,  

The J e t  Propulsion Laboratory h a s  management respons ib i l i ty  
f o r  the Orbiter System, Tracking and Data Acquisition System, 
and Mission Control and Computer System. The Lewis Research 
Center has management responsibi l i ty  for  the Launch Vehicle 
System. 

1 . 3  Launch Vehicle and Spacecraft Description 

1 . 3 . 1  Launch Vehicle - The launch vehicle for  t h i s  
mission w i l l  be a Titan-IIIE/Centaur D-1T combination u s i n g  
a 14- 'f t  diameter Centaur Standard Shroud. Launches w i l l  be 
conducted from the A i r  Force Eastern T e s t  Range, Cape Canaveral, 
Florida.  

The Titan I I I - E  configuration f o r  these missions cons is t s  of 
three stages:  Two so l id  rocket motors t h a t  i g n i t e  simultaneous- 
l y  a t  launch and boost the spacecraft off  the  launch pad, and 
two l iqu id  bipropel lant  stages (Titan Stage I and 11) t h a t  
i g n i t e  consecutively t o  fur ther  acce lera te  the space vehicle.  

The Centaur Stage has t w o  thrusting periods for  these missions. 
The f i r s t  accelerates  the space vehicle i n t o  a 167 kilometer 
(90 naut ica l  miles) a l t i t u d e  parking o r b i t .  The second, a f t e r  
the desired coast  period, further accelerates  the combination 
t o  the  required planetary t ra jectory.  
l e f t  i n  a he l iocent r ic  o r b i t  following spacecraf t  separation. 

The Centaur Stage i s  

F i g u r e  1 depicts  the envelope l i m i t s  of the  instantaneous i m -  
pact  t r aces  fo r  t he  cur ren t ly  planned launch azimuth range of 
from 90° t o  1 1 5 O  (measured east  of no r th ) ,  fo r  the  Viking 
1975 launches. 

1 . 3 . 2  Spacecraft - The Viking Spacecraft (Figure 2 )  
including both the Lander Capsule and Orbiter,  measures 4 . 9  
meters (16 f e e t )  i n  length and 3.6 meters ( 1 2  f e e t )  i n  diameter 
without the so l a r  panels extended. When i n  f l i g h t ,  the  so la r  
panels a r e  extended resu l t ing  i n  a diameter of 9.1 meters 
(30  f e e t ) .  The spacecraf t ,  when f u l l y  loaded with propel lant ,  
weighs about 3600 kilograms (8000 pounds). The O r b i t e r ,  which 
i s  used t o  t ranspor t  the Zander t o  Mars and i n s e r t  the space- 
c r a f t  i n t o  Mars o r b i t ,  weights about 2310 kilograms (5100 
pounds). The Lander Capsule, c o n s i s t i n g  of the  Lander (Figure 
3 ) ,  Aeroshell ,  and Decelerator encapsulated within the bioshield,  
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weighs about 1 1 3 2  kilograms (2500 pounds). The Viking Space- 
c r a f t  Adapter and contingency weight a l l o c a t e d  t o  t h e  launch 
veh ic l e  account f o r  about 168 kilograms (370 pounds). 

Spacecraf t  systems having environmental s i g n i f i c a n c e  a r e  t h e  

of t h e  l ande r ,  and two of t h e  sc ience  instruments  (x-ray 
f luorescence and b io logy) .  Primary propuls ion f o r  t h e  orbiter 
( requi red  t o  p l ace  both the  o r b i t e r  and lander  i n  o r b i t  about 

M a r s )  i s  a b i p r o p e l l a n t  system us ing  monomethyl hydrazine as 
f u e l  and n i t rogen  t e t r o x i d e  as  ox id i ze r .  The lander  uses  a 
monopropellant system, employing hydrazine a s  i t s  p rope l l an t ,  
t o  provide d e o r b i t  and sof t - landing c a p a b i l i t y  a t  Mars. 

I propuls ion systems of both o r b i t e r  and lander ,  t h e  power system 

Each Lander has  two hermetical ly  sea l ed  rad io iso tope  thermo- 
e lec t r ic  genera tors  ( R T G ' s )  located on t o p  of t he  Lander 
body (Figure 3 ) .  The h e a t  source f o r  each RTG c o n s i s t s  of a 
f u e l  capsule  p ro tec t ed  by a reent ry  h e a t  s h i e l d  (Figures  4 
and 5 ) .  Each f u e l  capsule  i s  a mult i - layered conta iner  contain-  
i n g  18 p l u t o n i a  molybdenum cermet (PMC) d i s c s  with a t o t a l  
r a d i o a c t i v i t y  f o r  each capsule  of 20,600 c u r i e s ,  and giving 
a t o t a l  a c t i v i t y  of 41,200 curies on board each lander .  The 
bulk  of  r a d i o a c t i v i t y ,  approximately 38,600 c u r i e s ,  i s  from 
plutonium-238 ( h a l f - l i f e  of 86.4 y e a r s ) :  t h e  remainder i s  
o t h e r  i so topes  of plutonium, viz . ,  approximately 2,540 c u r i e s  
of PU-241 ( h a l f - l i f e  of 13 y e a r s ) ,  approximately 26 c u r i e s  of 
PU-239 ( h a l f - l i f e  of 24,000 y e a r s ) ,  and approximately 20 c u r i e s  
of PU-240 ( h a l f - l i f e  of  6 ,600  y e a r s ) .  

The s t r e n g t h  member f o r  each capsule i s  0.229 c m  (0.09 inch )  
t h i c k  T-111 ( tantalum with 8% tungsten and 2% hafnium) c l a d  
with 0.051 c m  (0.02 inch )  of platinum 20% rhodium. The pur- 
pose of t h e  s t r e n g t h  m e m b e r  i s  t o  provide r e s i s t a n c e  t o  
mechanical loads .  A n  0.05 c m  (0.02 inch )  t h i c k  tantalum 
10% tungs ten  l i n e r  i s  wi th in  t h e  s t r e n g t h  m e m b e r .  The l i n e r  
s e r v e s  a s  an assembly t o o l  which can be r e a d i l y  decontaminated 
du r ing  t h e  manufacturing process. A n  0.025 c m  (0.010 inch)  
t h i c k  molybdenum 46% rhenium inner l i n e r  i s  around the  f u e l .  
I t s  purpose i s  t o  a r r e s t  s o l i d - s t a t e  t r a n s p o r t  of oxygen from 
t h e  f u e l  t o  t h e  s t r eng th  member. Three c y l i n d r i c a l  s l eeves  
of p y r o l y t i c  g raph i t e  and a graphi te  hexagonal hea t  s h i e l d  
surround t h e  f u e l  capsule  and serve as r een t ry  p ro tec t ion .  

The PMC f u e l  form was e spec ia l ly  developed t o  minimize t h e  
c r e a t i o n  of r e s p i r a b l e  Pu02 p a r t i c l e s  i n  p o t e n t i a l  acc ident  
environments such as b l a s t ,  f i r e ,  impact, and reent ry .  I t  
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i s  made by c o a t i n g  p l u t o n i a  p a r t i c l e s ,  105 t o  250 microns i n  
d i ame te r ,  w i th  about  3 microns of  molybdenum. The coa ted  
m a t e r i a l  i s  then  vacuum h o t  pressed t o  form a d i s c .  The com- 
p o s i t i o n  o f  t h e  d i s c  i s  82.5 weight per c e n t  Pu02 and 17.5 

I I weigh t  pe r  c e n t  moIybdenum. 

Radiat-ion from t h e  f u e l  i s  cha rac t e r i zed  by 5.4 M e V  a lpha  
p a r t i c l e s ,  a cont inuous gamma ray spectrum wi th  less than  
1% of t h e  spectral  energy contained i n  photons of  over  3 Mev 
energy,  and a cont inuous neutron spectrum peaking a t  approxi-  
mately 1 Mev and wi th  measured energy up t o  10 MeV.  

The des ign  c h a r a c t e r i s t i c s  of the  RTG a r e  p re sen ted  i n  Table 
11. Each Viking RTG i s  n e a r l y  i d e n t i c a l  t o  those  used on 
tne Pioneer F and G s p a c e c r a f t s  which w e r e  launched on March 
3,  1972 and Apr i l  5,  1973, r e s p e c t i v e l y .  A comparison of t h e  
Pioneer  and Viking RTG's i s  presented  i n  Table 111. 

The r a d i o a c t i v e  sou rces  used i n  t h e  science ins t rumen t s  con- 
s i s t  of 400 mi l I&yr i e s  of  i ron  55 (Fe55) ,  400 m i l l i c u r i e s  of  
cadmium 109 (Cd ) ,  2.0 f 0.5 m i l l i c u r i e  sou rces  of  carbon 
1 4  (C'") ( 1 2 %  carbon monoxide and 88% carbon d i o x i d e ) ,  and 
0 . 2 7 2  2 -07  m i l l i c u r i e  sources  of carbon 14  of v a r i o u s  o rgan ic  
s o l u t i o n s .  

The i r o n  55 h a s  a h a l f  l i f e  of 2.6 yea r s  and e m i t s  x-rays, 
t h e  cadmium 109 h a s  a h a l f  l i f e  of 470 days and e m i t s  gamma 
p a r t i c l e s  a t  0.088 MeV, and t h e  carbon 14  has  a h a l f  l i f e  
of 5,600 y e a r s  and e m i t s  b e t a  p a r t i c l e s  a t  0.156 MeV. 

The r a d i o a c t i v e  irQn and cadmium are used as x-ray sources  
f o r  performing e lementa l  a n a l y s i s  of t h e  Mar t ian  s o i l .  The 
carbon sources  are used as t r a c e r  e lements  i n  i d e n t i f y i n g  
any me tabo l i c  a c t i v i t y  which may occur  i f  t h e r e  i s  indigenous 
l i f e  on Mars. 

1 .4  Mission Sequence - Two s p a c e c r a f t  w i l l  be s e p a r a t e l y  
launched by  Titan/Centaur launch v e h i c l e s  (second launch is  n o t  
sooner  than  10  days a f t e r  t h e  f irst)  from t h e  A i r  Force 
E a s t e r n  T e s t  Range (AFETR) a t  Cape Canaveral  i n  August of 1975. 
A f t e r  n e a r l y  one yea r  i n  t r a n s i t  t o  Mars, each s p a c e c r a f t  w i l l  
be i n s e r t e d  i n t o  Mars orbit. The sc i ence  ins t ruments  on t h e  
Orbiters w i l l  be used d u r i n g  Mars approach and a f t e r  ach iev ing  
Mars o r b i t  t o  perform s c i e n t i f i c  i n v e s t i g a t i o n s .  A f t e r  inser -  
t i o n  i n t o  o r b i t ,  t h e s e  instruments  w i l l  survey p re - se l ec t ed  
l a n d i n g  si tes f o r  conf i rmat ion  of t h e i r  a c c e p t a b i l i t y  and, 
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should the pre-selected sites prove unacceptable, survey 
alternate landing sites. 
orbital period, the Landers will separate from the Orbiters, 
perform a deorbit maneuver, descend through the Martian 
atmosphere, and soft-land on the surface of Mars (the second 
spacecraft will land approximately two months after the first). 
During descent the Landers will make scientific measurements 
of the upper atmosphere. Each Lander will have the capability 
of operating on the surface for 90 days. During this time the 
experiments listed in Table I will be performed. 
the  Landers have the capability of transmitting data directly 
to earth, the Orbiters are used as relay stations to increase 
the amount of data which can be returned from the Landers. 
While passing over the Landers, the Orbiters will obtain 
periodic visual, thermal, and water vapor information about 
the area surrounding the Landers. 

After as much as a 50-day 

Although 

2.0 ENVIRONMENTAL EFFECTS 

2.1 Launch Vehicle - Effects on the environment due to 
normal and abnormal operations of the Titan-Centaur launch 
vehicle are covered in the Environmental Statement for NASA, 
Office of Space Sciences, Launch Vehicle and Propulsion 
Programs Document (Reference 1). 

2.2 Spacecraft 

2.2.1 Prelaunch Operations - The only aspects of the 
Viking missions that could be considered to have environmental 
significance are (1) release of exhaust products of the 
Orbiter and Lander propulsion systems and (2) possible release 
of radioactive materials from the Radioisotope Thermoelectric 
Generators (RTG's) which provide electric power to the Lander 
or the science instruments containing radioactive material. 
The spacecraft propulsion systems are fired within the earth's 
atmosphere only for systems tests. The propellants used in 
these systems (nitrogen tetroxide, hydrazine, and monomethyl 
hydrazine) are used in quantities orders of magnitude smaller 
than the amounts used in the Titan launch vehicle. The en- 
vironmental effects are insignificant. 

During the pre-launch operations, some operational personnel 
will be exposed to direct gamma and neutron radiation from 
the R E ' S .  The exposure of these personnel will be minimized 
by shielding, controlling their distance of closest approach 
and limiting work times around the generators. This will 
limit the exposures to individuals such that they will not 
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exceed those  l i m i t s  (Reference 2 )  recommended by t h e  Nat iona l  
Committee f o r  Radiat ion P ro tec t ion  and t h e  Federa l  Radia t ion  
Council  (now p a r t  of t h e  Office of Radia t ion  Programs, 
Environmental P r o t e c t i o n  Agency) . 
However, t h e  r a d i o a c t i v e  sources  f o r  . t h e  s c i e n c e  in s t rumen t s  
a r e  no t  handled du r ing  pre-launch o p e r a t i o n s .  They are 
s e a l e d  i n  s teel  capsu le s  or ampoules t h a t  have been i n s t a l l e d  
i n  s e a l e d  s e c t i o n s  of t h e  instruments .  
a r e  handled du r ing  i n s t a l l a t i o n  and t h e s e  pose no r a d i a t i o n  
problem. 

Only t h e  in s t rumen t s  

2 . 2 . 2  Normal Launch - For a normal launch,  t h e  Viking 
s p a c e c r a f t  w i l l  have no e f f e c t  on t h e  e a r t h ' s  environment 
because it i s  p laced  i n t o  a h e l i o c e n t r i c  t r a j e c t o r y  and w i l l  
never encounter  t h e  e a r t h .  

Major c o n s i d e r a t i o n  h a s  been given i n  t h e  Viking Program t o  
protecr- ion of t h e  environment of the ta rge t  p l a n e t ,  Mars. 
From tne e a r l y  days of t h e  space program it w a s  p o s t u l a t e d  
t h a t ,  a s  man extended h i s  presence t o  t h e  moon and p l a n e t s ,  
changes i n  t h e  environments of t hose  b o d i e s  could r e s u l t  from 
b i o l o g i c a l  contaminat ion by incau t ious  space e x p l o r a t i o n s .  
On  October 10, 1967 a United Nations Outer  Space Trea ty  came 

conduct e x p l o r a t i o n  of ce les t ia l  bod ie s  so a s  t o  avoid  t h e i r  
harmful contaminat ion and adverse changes i n  t h e i r  environ-  
m e n t s .  The i n t e r n a t i o n a l l y  accepted c r i t e r i o n  f o r  p l a n e t a r y  
qua ran t ine  i s  t h a t  t h e r e  be only a one i n  one-thousand (0.001) 
p r o b a b i l i t y  of contaminat ion b y  t e r r e s t r i a l  organisms du r ing  
t h e  f i f t y  yea r  pe r iod  beginning January 1, 1969. 

-1. in+n LV f o r c e  which r e q u i r e s  t h e  s ta tes  p a r t y  t o  t h e  t r e a t y  t o  

Because t h e r e  may be many s p a c e c r a f t  e x p l o r i n g  M a r s  du r ing  
t h e  f i f t y  yea r  p e r i o d ,  NASA has e s t a b l i s h e d  more s t r i n g e n t  
q u a r a n t i n e  requirements;  less than one i n  ten-thousand 
(0.0001) p r o b a b i l i t y  of contamination f o r  each Viking launch. 
These p l a n e t a r y  qua ran t ine  requirements  f o r  Viking (Reference 
3 )  are  be ing  m e t  by many measures, t h r e e  of  t h e  pr incipal  
ones be ing :  (1) t r a j e c t o r y  and o r b i t  c o n t r o l ;  ( 2 )  manufactur- 
i n g  c l e a n l i n e s s ;  and, ( 3 )  Lander s t e r i l i z a t i o n  (Reference 4 ) .  
T r a j e c t o r y  c o n t r o l  biases t h e  i n i t i a l  p l a n e t a r y  t r a j e c t o r y  
away from Mars so as n o t  t o  a c c i d e n t l y  impact t h e  p l a n e t  w i th  
u n s t e r i l i z e d  s p a c e c r a f t  hardware should t h e  r e t r o  systems 
f a i l  d u r i n g  i n t e r p l a n e t a r y  f l i g h t .  The Mars o r b i t i n g  parameters 
and s t r a t e g y  are c a r e f u l l y  s e l e c t e d  so as n o t  t o  a c c i d e n t l y  
impact  t h e  planet  wi th  t h e  u n s t e r i l i z e d  O r b i t e r  f o r  the 
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decades required by quarant ine.  The O r b i t e r  and Lander are 
both manufactured i n  s p e c i a l  c lean room f a c i l i t i e s  t o  reduce 
the  l e v e l s  of microbial  contamination t o  predefined allowable 
l e v e l s .  The Lander i s  subsequently h e a t  s t e r i l i z e d  i n  s p e c i a l  
ovens t o  a s su re  t h a t  t h e  microbial  burden carried t o  Mars and 
t h e  p r o b a b i l i t y  of r e l e a s i n g  t e r r e s t r i a l  organisms on Mars i s  
below the  requi red  l e v e l s  f o r  p lane tary  quarant ine.  

2 .2 .3  Abnormal Launch - Abnormal launches can r e s u l t  
i n  the impact on t h e  e a r t h  of spacec ra f t  ma te r i a l s .  
c r a f t  m a t e r i a l s  of s ign i f i cance  which could r e t u r n  t o  t h e  
e a r t h ’ s  su r face  if a launch a b o r t  occurred are l i s t e d  i n  
Table I V .  The s t e e l ,  aluminum, and copper c o n s t i t u t e  t he  
Spacec ra f t  s t r u c t u r e ,  t anks ,  antennas, mechanical devices ,  
e l e c t r i c a l  devices ,  and wir ing,  e tc .  The a b l a t i v e  m a t e r i a l ,  
used on t h e  a e r o s h e l l  f o r  en te r ing  the Martian atmosphere, 
c o n s i s t s  of s i l i c o n e  rubber and cork. These m a t e r i a l s  a r e  
n o t  considered s e r i o u s  p o l l u t a n t s  and a l l  are r e l a t i v e l y  
i n s i g n i f i c a n t  i n  t o t a l  mass. 

Space- 

Nitrogen t e t r o x i d e ,  hydrazine,  and monomethyl hydrazine are 
contained i n  t h e  Spacecraf t  propulsion systems (Figures  2 
and 3 )  and f o r  normal missions would no t  be burned u n t i l  a f t e r  
the Spacecraft leaves  the ear th .  The spacec ra f t  p r o p e l l a n t s  
are t h e  same as or very s i m i l a r  t o  those s p e c i f i e d  i n  the  
launch v e h i c l e s  environmental statement (Reference l), w i t h  
similar maximum allowable concentrat ions.  The amounts of 
t h e s e  p r o p e l l a n t s  i n  ques t ion  fo r  t h e  spacec ra f t  propuls ion 
systems a r e  s m a l l  compared t o  those of t h e  launch veh ic l e  
and t h e r e f o r e  w i l l  have i n s i g n i f i c a n t  environmental effects  
should they  be re l eased  o r  burned i n  the  atmosphere during 
an abor t .  

P o t e n t i a l  environmental impact due t o  t he  r ad ioac t ive  m a t e r i a l  
i n  the sc ience  instruments  and t h e  f u e l  elements of the R T G ’ s  
must be considered f o r  abnormal launches which may r e s u l t  i n  
d i s p e r s a l  of these substances.  Dispersa l  i t s e l f  may r e s u l t  
f r o m  atmospheric e n t r y  hea t ing ,  impact i n  t h e  ocean o r  on 
land ,  or  corrosion.  The p r o b a b i l i t y  of a b o r t  a t  var ious  
t i m e s  i n  t he  mission, the corresponding p r o b a b i l i t y  of f u e l  
r e l e a s e  from t h e  RTG’s, and t h e  r e s u l t i n g  exposures t o  those 
r a d i o a c t i v e  substances have been c a l c u l a t e d  (Reference 5)  f o r  
the Viking systems and mission p r o f i l e .  N a  c a l c u l a t i o n  f o r  
t h e  r e l e a s e  of the r ad ioac t ive  m a t e r i a l  contained i n  the 
s c i e n c e  instruments  has been made due t o  the very small  amount 
of m a t e r i a l  involved. Relevant r e s u l t s  from the a n a l y s i s  of 
the RTG f u e l  a r e  summarized i n  the  following paragraphs. 

‘ I  
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2 . 2 . 3 . 1  Abort Probabi l i t ies  - The abort  p robab i l i t i e s  
of Reference 5, which a re  based upon subsystems and systems 
f a i l u r e  r a t e  data,  have been modified i n  t he  d i rec t ion  of i n -  
creased conservatism ref lec t ing  previous spacef l ight  experience 
w i t h  the Titan/Centaur and similar launch vehicles  (Reference 
6 ) .  The predicted probabili ty of achieving a normal launch i s  
approximately 0.94. Those abnormal launches i n  which the 
spacecraf t  escapes from the gravi ta t ional  a t t r a c t i o n  of the 
Earth a l so  w i l l  not involve any environmental e f f e c t  d i f f e r e n t  
from a normal launch; t h e i r  probabili ty,  however, i s  only 
about 0 . 0 0 2 .  Therefore t h e  probabili ty t h a t  a radioactive 
system w i l l  not return t o  Earth i s  about 0.94, and the prob- 
abi l i ty-  t h a t  a system w i l l  return t o  Earth i s  about 0.06. 

8 

The 0.05 probabi l i ty  of f a i lu re  w i t h  re turn t o  Earth i s  sub- 
divided i n t o  those t h a t  f a i l  during ascent t o  o r b i t  (probabil- 
i t y  of about 0.04) and those t h a t  f a i l  i n  o r b i t  (probabi l i ty  
of about 0 . 0 2 ) .  The former w i l l  lead almost e n t i r e l y  t o  ocean 
impact (probabi l i ty  of land impact l e s s  than one i n  one 
tnousand); instantaneous impact points for  abort  during ascent 
a re  shown i n  Figure 1. I f  f a i lu re  i s  i n  o r b i t ,  there  i s  
approximately a 75-percent probabili ty of ocean impact. Thus 
the most l i k e l y  area of impact i n  the case of Earth return i s  
the ocean. Finally,  the probabili ty of abort  near the launch 
pad is  estimated t o  be l e s s  than 0.001. 

2 .2 .3 .2  Nuclear C r i t i c a l i t y  - F i r s t ,  it should be noted 
t h a t ,  regardless of e v e n t ,  there i s  no p o s s i b i l i t y  of a nuclear 
c r i t i c a l i t y  incident because the t o t a l  quantity of plutonium 
dioxide (about 3 kilograms) is less than a c r i t i c a l  mass (8 .6  
kilograms) even i n  a most-reactive geometry. 

2 . 2 . 3 . 3  Probabili ty of Fuel Release - An extensive 
safe ty  t e s t i n g  program was conducted t o  determine the response 
of the heat  source t o  severe abort  environments a t  any point  
i n  the launch phase from launch t o  Earth escape. These 
environments included launch dynamic environments, severe 
aerothermodynamic s t r e s ses  occurring during atmosphere reentry,  
hard impact, booster explosion, and penetration from shrapnel 
on the launch pad. Both analyt ic  and experimental t e s t s  were 
included. The r e s u l t s  of these s tudies  lead t o  the  conclusion 
t h a t  the  probabi l i ty  of any fuel being released is about one 
i n  a thousand. 

2 . 2 . 3 . 4  Radiological Effects - I f  the  fue l  capsules do 
r e t u r n  t o  Earth, the most l ike ly  impact area would be i n  the  
ocean. 
acous t ic  beacons ("pingers") ,  placed on the  vehicle near the  

I n  the event impact i n  the water occurs ea r ly  i n  f l i g h t ,  
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spacec ra f t ,  would be ac tua ted  t o  assist i n  the l o c a t i o n  of t h e  
nuc lear  systems. I f  t he  systems are a t  recoverable  depths ,  
they  w i l l  be re turned  t o  r ad io log ica l  con t ro l .  

Should recovery from t h e  ocean n o t  be possible, it is l i k e l y  
t h a t  d i s s o l u t i o n  would eventua l ly  t ake  place.  The capsule  
materials and t h e  f u e l  form have extremely l o w  s o l u b i l i t y :  
neve r the l e s s  water would be expected t o  d i f f u s e  i n t o  the capsule  
and slowly d i s s o l v e  the p lu ton ium,  w i t h  t h e  d isso lved  plutonium 
slowly d i f f u s i n g  o u t  of t h e  capsule. 
l o w  r a t e  of d i s s o l u t i o n ,  such a series of events  would t ake  
hundreds of years ,  during which t i m e  t h e  r a d i o a c t i v e  Pu-238 
would be decaying t o  somewhat less hazardous m a t e r i a l s ,  

4 

Because of  t h e  extremely 

The e f f e c t  of d i s s o l u t i o n  of plutonium i n  sea  water has  been 
ca l cu la t ed .  Analyses conducted by the Ad Hoc Marine Subpanel 
on the Safe ty  Evaluation of the SNAP 27/ALSEP, a similar 
RTG system, assumed t h a t  3,800 grams of Pu-238 f u e l  w a s  
exposed t o  t h e  ocean environment (Viking RTG's conta in  3,000 
gm). With an experimental ly  e s t ab l i shed  d i s s o l u t i o n  ra te  of 
0.25 Ci/day, conservat ive ca l cu la t ions  (us ing  0.50 Ci/day) 
show t h a t  even if a man w e r e  t o  o b t a i n  h i s  e n t i r e  annual protein 
d i e t  f r o m  f ish (75 kg of p ro te in  from 150 kg of f i s h )  grown 
i n  the  contaminated area, the maximum annual i n t a k e  of  Pu-238 
would be 0.08p C i .  
m i s s i b l e  i n t ake  of 4p Ci/year (Reference 2 ) .  

I n  summary, us ing  the m o s t  r ecen t  d a t a  on concent ra t ion  f a c t o r s ,  
t h e  conclusion drawn from the SNAP 27 ana lyses  is t h a t  the  
amount of Pu-238 which can poss ib ly  f i n d  i t s  way i n t o  t h e  
human d i e t  through the marine b i o t a  would be w e l l  wi th in  
established l i m i t s .  

-- 

This i s  t o  be compared t o  a maximum per- 

The effects of r a d i a t i o n  dose on marine organisms has  a l s o  
been analyzed. ,The h ighes t  Pu concent ra t ion  f a c t o r  t h a t  has  

~ 

been observed far marine animals w a s  tha t  f o r  zooplankton 
r epor t ed  by P i l l a i ,  e t  a l .  (7) S t u d i e s  performed by t h e  
-- Ad H o c  Marine Subpanel on the Safe ty  Evaluation of  the 
SNAP 27/ALSEP showed t h a t  Pu-238 co c n t r a t i o n s  of 1 x 
Ci /m3 would be produced i n  1 . 5  x 108m5 of sea  water from a 
cont inuous source of 0.5 ci/day on the c o n t i n e n t a l  s h e l f ,  

t h e  r e s u l t a n t  concentrat ion of Pu-238 i n  zooplankton would 
be 0,291 C i .  
mately 26 rads/yr  of alpha r a d i a t i o n  t o  the plankton. The  
e f f e c t s  of such dose r a t e s  cannot be p red ic t ed  accu ra t e ly ,  

Assuming a concent ra t ion  f ac to r  of  2590 f o r  zooplankton, (7) 

T h i s  a c t i v i t y  concentrat ion delivers approxi- 
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but the biomass of plankton involved would be very small. 

To release fuel  upon reentry requires extreme conditions i n -  
cluding high veloci ty ,  ablation of t h e  graphite heat  sh ie ld  
and protect ive sleeves,  and penetration of s t r u c t u r a l  cap- 
sules  encasing the fue l  elements. The p robab i l i t i e s  of these 
occurrences and the l i ke ly  exposures have been carefu l ly  
analyzed (Reference 5 ) .  The r e su l t s  of these analyses show 
t h a t  there  i s  l e s s  r i s k  associated with the Viking mission 
than wit5 the e a r l i e r  missions N i m b u s ,  Apollo, and Pioneer. 
Table V i s  a summary of the  r i s k s  for  i n t e rna l  exposure of 
radioactive RTG fue l  for  these previous missions, where the 
probabi l i ty  of one o r  more individuals accumulating grea te r  
than 0.016 microcuries i n  t h e  lungs i s  shown for  various 
population dens i t ies .  For exposures less than 0.016 
microcuries, no s ign i f i can t  health e f f e c t s  a re  expected. 

Should an abort  occur near the launch pad, the capsule w i l l  
be recovered and returned t o  the Atomic Energy Commission for  
reprocessing and reuse of t h e  fuel. When the  probabi l i ty  of 
launch pad abort  (less than 0.001) i s  combined with the 
probabi l i ty  of fue l  re lease (about 0 .001) ,  the  r e su l t i ng  
probabi l i ty  of fue l  re lease resu l t ing  from a launch pad 
abort  i s  less than one chance i n  a mill ion.  I f  any fue l  i s  
released, only a small f rac t ion  would be respirable ,  and it 
i s  u n l i k e l y  t h a t  anyone would receive a lung burden of a s  
much as 0.005 microcuries ( 5  rem per y e a r ) ,  the l eve l  
es tabl ished a s  the l i m i t  for  the  general public. 

Despite the extremely low fa i lu re  probabi l i ty ,  contingency 
plans have been formulated t o  further reduce the p o s s i b i l i t y  
of individuals  being exposed t o  radioactive material .  To 
implement these plans, a Radiological Control Center  w i l l  be 
i n  operation during the pre-launch, launch and ascent phases 
of t h e  mis s ions .  
medical representat ives  from NASA, DoD, AEC, and EPA and 
w i l l  be able to:  rapidly determine i f  a re lease of radio- 
ac t ive  mater ia l  has occurred: rapidly assess the ex ten t  of 
radiological  dispersion, i f  any: p ro tec t  people; decontaminate 
reauired areas: and remove radioactive material .  

The Center w i l l  be manned by safe ty  and 
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3 O ALTERNATIVES 

The range of a l t e r n a t i v e s  ava i l ab le  for t h i s  next  s t e p  i n  
t h e  exp lo ra t ion  of  Mars ranges f r o m  no mission a t  a11 t o  

of t h e  a r t .  The c u r r e n t  Viking mission and systems concept 
r ep resen t s  a compromise t h a t  provides s i g n i f i c a n t  p o t e n t i a l  
s c i e n t i f i c  r e t u r n  i n  a t imely manner and a t  acceptable  economic 
c o s t .  Environmental e f f e c t s  i n  a l l  of the  primary coficcpts 
considered w e r e  n o t  of major s ign i f icance .  

I extremely a m b i t i o u s  missions considerably beyond t h e  s t a t e  

The Titan/Centaur launch vehic le  was among the launch veh ic l e s  
considered f o r  the spectrum of  missions and w a s  selected 
c o n s i s t e n t  w i t h  mission objec t ives .  The environmental effects 
of t h e  c l a s s  of launch veh ic l e s  considered a r e  presented i n  
Reference 1. 

A number of a l t e r n a t i v e  spacec ra f t  con f igu ra t ions  w e r e  analyzed 
during the  planning phases of t h e  Viking Program be fo re  the 
p r e s e n t  one was se l ec t ed .  These a l t e r n a t i v e s  d i d  n o t  d i f f e r  
s i g n i f i c a n t l y  i n  terms of environmental impact w i t h  one ex- 
cept ion .  The use of s o l a r  panels on the Lander was considered 
a s  an a l t e r n a t e  t o  t h e  use of Radioisotope Thermoelectric 
Generators ( R T G ' s )  f o r  t h e  generat ion of e l e c t r i c a l  power. 
However, t h i s  a l t e r n a t i v e  has  the  fol lowing disadvantages:  

- The Martian atmosphere i s  known t o  contain 
r e l a t i v e l y  l a r g e  q u a n t i t i e s  of l 'dust" which 
would soon reduce t h e  e f f e c t i v e n e s s  of the 
s o l a r  c e l l s  imposing an unacceptable r i s k  t o  
mission success.  

- During Martian night  the s o l a r  pane ls  would 
n o t  produce e l e ' c t r i c a l  power, n e c e s s i t a t i n g  
t h e  use of add i t iona l  b a t t e r i e s  o r  rad io iso tope  
h e a t e r s  t o  maintain Lander temperatures t o  in su re  
s u r v i v a l  during the cold n i g h t s .  

- The r e l i a b i l i t y  of the s o l a r  pane ls  i n  t e r m s  
of deployment and proper o r i e n t a t i o n  t o  t h e  sun 
was considered unacceptable. 

S e l e c t i o n  of the RTG power system was based upon i t s  performance 
advantages and the l o w  r i sk  of r e l ease  of r ad ioac t ive  ma te r i a l s .  

4.0 RELATIONSHIP BETWEEN LOCAL SHORT TERM USE OF MAN'S 
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ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF 
- LONG 'TERM PRODUCTIVITY 

The short- term u s e  of t h e  environment i n  t h i s  program w i l l  
c o n t r i b u t e  t o  long-term p r o d u c t i v i t y  because o f  t h e  knowledge 
which w i l l  be accrued.  The s c i e n t i f i c  i n v e s t i g a t i o n  of Mars 
b y  V i k i n g  is a f i r s t  s t e p  i n  a comparative s tudy  of  t h e  
meteorology geology, biology,  chemis t ry ,  and phys ic s  of t h a t  
p l a n e t  and t h e  e a r t h .  S c i e n t i f i c  d a t a ,  most o f  which was 
provided by t h e  Mariner 9 mission i n  1971. i n d i c a t e  t h a t  Mars 
i s  an a c t i v e  p l a n e t  geo log ica l ly ,  posses s ing  l a r g e  volcanoes,  
deep t r e n c h e s ,  f a u l t s ,  and even e x h i b i t i n g  c o n t i n e n t a l  d r i f t  
c h a r a c t e r i s t i c s  s i m i l a r  t o  e a r t h .  There i s  i n t e r e s t i n g  m e t e o -  
rology on Mars a l s o .  But probably one o f  t h e  most i n t e r e s t i n g  
Mart ian f e a t u r e s  d iscovered  b y  Mariner 9 w a s  an extended r eg ion  
of eroded f e a t u r e s  which s o m e  s c i e n t i s t s  d e c l a r e  can on ly  be 
expla ined  i n  t e r m s  of water  e ros ion  ( e .g . ,  b y  r i v e r s ) ,  sugges t ing  
t h a t  a t  some t i m e  du r ing  i t s  h i s t o r y  Mars had cons ide rab le  
amounts of  l i q u i d  w a t e r  so crucial  t o  l i f e  a s  w e  know it h e r e  
on e a r t h .  ~f t h i s  i s  t r u e ,  then t h e  e v o l u t i o n a l  p rocess  which 
has  r e s u l t e d  i n  t h e  p r e s e n t  apparent  absence of t h i s  w a t e r  i s  
of profound s i g n i f i c a n c e  i n  understanding t h e  evo lu t ion  of  t h e  
p l a n e t s  i n  gene ra l  and t h e  e a r t h  i n  p a r t i c u l a r .  

When i d e n t i f y i n g  t h e  most important o b j e c t i v e s  of N A S A ' s  
p l a n e t a r y  e x p l o r a t i o n  program and t h e  means of achiev ing  them, 
t h e  Space Science Board of  t h e  Nat iona l  Academy of Sc iences  
recommended t h a t  a high p r i o r i t y  be ass igned  t o  the  i n v e s t i -  
g a t i o n  of  Mars, w i th  s c i e n t i f i c  i n s t rumen t s  t o  be landed on 
t h e  s u r f a c e .  

The Board recognized t h e  importance of t h e  search  f o r  
e x t r a t e r r e s t r i a l  l i f e ,  s t a t i n g  i n  i t s  1968 Study Report ,  
"The Space Science Board and i t s  va r ious  pane l s  have on 
f r e q u e n t  occas ions  emphasized the  g r e a t  importance o f  t h e  
i n v e s t i g a t i o n  o f  Mars f o r  t h e  purpose of d e t e c t i n g  p o s s i b l e  
b i o l o g i c a l  a c t i v i t y .  The d iscovery  o f  l i f e  on Mars would 
rank a s  one of t h e  g r e a t  events  of th i s  or any o t h e r  cen tu ry . "  

I f  l i f e  e x i s t s  on Mars even in i t s  most p r i m i t i v e  and elementary 
s t a t e ,  it sugges t s  a u n i v e r s a l i t y  of  l i f e  t h a t  has  h i t h e r t o  
been on ly  con jec tu re .  Fu r the r ,  it might provide  answers t o  
t h e  o r i g i n  of terrestrial  l i f e ,  one o f  t o d a y ' s  most i n t r i g u i n g  
s c i e n t i f i c  mys te r i e s .  

A n s w e r s  t o  s c i e n t i f i c  ques t ions  u n r e l a t e d  t o  b io logy  w i l l  
r e s u l t  from t h e  e x p l o r a t i o n  of Mars. Recognizing t h i s ,  t h e  
Space Science Board recommended a g e n e r a l  p l a n e t a r y  environ-  
m e n t a l  i n v e s t i g a t i o n  t o  provide c e r t a i n  s c i e n t i f i c  data r e l a t e d  
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I 
I processes. 

to our understanding of the earth's atmosphere and geological 

Mars is an evolving planet whose physical characteristics 
differ dramatically from those of earth. 

4 Mars and the other planets will reveal more about how the 
planets themselves were formed and the physical and biological 
forces that influence and control the evolution of a planet. 
Comparative studies of Mars will help in understanding the 
processes changing the earth, enabling mankind to predict 
and ultimately to control those processes which affect our 
lives. 

Investigations of 

The search for answers to these profound questions, which 
Viking is designed to obtain, justifies the short-term use 
of the environment. 

5.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF NATURAL 
RESOURCES 

The launch vehicle and spacecraft consist of materials which 
are irretrievable once the launch process is initiated. 
However, the materials are relatively easily replaced and, 
in general, are replaceable from domestic resources with 
relatively insignificant expenditure of manpower and energy. 

The largest weight of materials making up a launch vehicle 
are the propellants. These have previously been enumerated 
and defined in the NASA/OSS launch vehicle environmental state- 
ment (Reference 1). 

In addition to propellants, other material constituents of the 
launch vehicle and spacecraft include metals such as steel, 
aluminum, nickel, chromium, titanium, iridium, lead, zinc, 
copper, silver, gold and platinum. Other materials include 
plastics and glass and plutonium dioxide. The quantities of 
materials of various kinds which are utilized are insignificant. 

6.0 REFERENCES 

(1) "Environmental Statement for NASA/OSS Launch 
Vehicle and Propulsion Programs, I' Final State- 
ment, National Aeronautics and Space Administration, 
July 1973. 



7. 

14 

(2) Title 10, Code of Federal Regulations, Part 20 
(for AEC-Licensed facilities); AEC Manual, 
Chapter 0524 (for AEC contractors). 

( 3 )  "Viking '75 Program-Planetary Quarantine Plan, 
NASA Report M75-149-0, 1974. 

(4) "Viking '75 Program - Lander Capsule Sterilization 
Plan, 'I NASA Report M75-147-0, 1974. 

( 5 )  "SNAP 19 Viking, Final Safety Analysis Report," 
Volumes I to IV, Teledyne Isotopes Report 
ESD-3069-15-1 to 4, Prepared for the United States 
Atomic Energy Commission under Contract AT (49-15)- 
3069, August 1974. 

( 6 )  Addendum (in preparation) to "Viking AEC Safety 
Study, Phase 2, 'I General Dynamics Convair 
Aerospace Report No. CASD/LVP73-026, December 18, 
1973. 

( 7 )  Pillai, K.C.: Smith, R.C. : and Folsome, T.R., 
"Plutonium in the Marine Environment, I' Nature, 
V O l .  203, NO. 4945, August 3, 1964, pp. 6n-9. 

0 TABLES 

Table I Viking Scientific Experiments 

Table I1 Viking RTG Design Characteristics 

Table I11 RTG Comparative Design Description 

Table IV Spacecraft Materials 

Table V Summary of Risks for Random Impact 
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Table I1 

VIKING RTG DESIGN CHARACTERISTICS 

Hous inq/Radiator Assembly 

Configuration 
Mater i a 1 
Type gas seal 
Emissive coating 

Minimum cylinder OD (cm.) 
Minimum cylinder wall thickness (a. ) 
Overall length (cm. ) 
Overall diameter, including fins (cm. ) 
Number of fins 

Fin dimensions 
Length, root-to-tip (cm. ) 
HeiJht (cm. ) 
Root thickness (cm.) 
Tip thickness (cm.) 

Thermoelectric Converter Assembly 

Conversion materials 
Number of thermoelectric modules 
Number of thermoelectric couples 
N-element dimensions 
Diameter (cm. ) 
Length (cm. ) 

Diameter (cm.) 
Length (cm.) 

Thermal insulation 

P-elemen t dimensions 

Number of parallel-series strings 
Cold-end hardware 
Mater i a1 
Number of heat sink assemblies 

Power output receptacle gas seal 
Cover gas 
Heat shield 
Configuration 

Mater i a1 s 

Finned cylinder 
MgTH (HM21A) 
Seal-weld 
Zirconia with sodium 
silicate binder 

16.357 
0.235 
28.702 
58.420 
6 

20.955 
26.518 
0.635 
0.076 

TAGS-85/2N 
6 
90 

0.958 
1.270 

0.686 
0.254 SnTe + 0.400 TAGS 
Johns-Manville Min-K 

2 
Type 1301 

A- (6061-T6) : SS springs 
6 
Diffusion bond/weld 
Argonfielium mixture 

Right hexagonal prism with 
three concentric cylin- 
drical sleeves 

hexagonal prism; pyrolytic 
graphite cylindrical 
internal sleeves 

POCO AXF-Q1 graphite 



T a b l e  I1 (continued) 

Radioisotope H e a t  Source A s s e m b l y  

Radio1 so t o p i c  f ue 1 

Fuel Capsule 
Configuration 

I n n e r l i n e r  
Liner 
S t rength  m e m b e r  
Outer c l a d  

pu02 (p lu ton ia  molybdenum 
cermet) 

Four-layer, vented capsule  . 
w i t h  g raph i t e  r een t ry  
p r o t e c t i o n  

Mo 46 R e  
Ta-lO%W 

Pt-20% RH 
T-111 



10 

Table I11 

RTG COMPARATIVE DESIGN DESCRIPTION 

. SNAP 1 9  
PIONEER 

O v e r a l l  S i z e  (Lg. X D i a .  cm.) 28.45 x 50.80 

Genera t o r  Weight (kg ) 13.605 

BOL Power  Output ( w a t t s  (e)  ) 40 

BOL Fue l  Inventory  ( w a t t s  (t) ) 645 

BOL Pu-238 Inventory  ( c u r i e s )  19,500 

H e a t  S h i e l d  Length ( c m . )  16.510 

Capsule Length (an. ) 12.184 

Capsule  Inner  L i n e r  Thickness (cm.) 0.013 

Capsule Weight (kg) 3.447 

Genera tor  I n t e r n a l  G a s  F i l l  (%) 75 He/25 A r  

Capsule  G a s  F i l l  (%) 75 He/25 A r  

Capsule  S t r e n g t h  M e m b e r  Temp. (OF) 1460 (on load) 

Capsule  Vent Tube N o  

Head Shield G e t t e r  R e c e s s  

End Cover Attachment  

No 

Bo 1 t e r / S e a l  
Weld 

E lec t r i ca l  Receptacle S e a l  V i t o n  O-Ring 

SNAP 19  
V I K I N G  

28.70 x 58.42 

15.420 

42 

682 

20,600 

17.048 

12.723 

0.023 

3.629 

90 H e / l O  AR 

100 H e  

1426 ( s h o r t  cir-  

N o  
c u i t )  

Y e s  

Lock Ring/Seal 
Weld 

Double V i t o n  
0- Ring 
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Table IV 

Spacecraft Materials 

Weight 
(kg) (lb) 

544 1,200 

Aluminum 

Copper 

Ab1 a tive s 

Nitrogen Tetroxide (N204) 

Hydrazine (N2H4) 

Monomethyl Hydrazine (CH3N2H3) 

Plutonium Dioxide ( 238P~02) 

Carbon 14 (Cl4) 

Cadmium 109 (Cd 

Iron 55 (pe5’) 

109) 

1,134 2,500 

136 300 

23 50 

680 1,500 

153 337 

726 1,600 

3 7 

5.7m gm 0.2m oz. 

130p gm 4.58 p oz. 

330p gm 1 1 . 6 4 ~  oz. 
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Table V 

Summa.ry of R k k s  for R a n d o m  ~l~jnct- - 

Probability of one o r  more indiv ldui : l s  
accumulating grcaCcr tht in  0 . O l G t L c i  
in the lunqs 

Nimbus 

Popula t ion  Densities. 
&LOB I. 1 t ~ /  .c, q u  ( 3 ~  e m i I. e ) -_-.-- 

pj.cr.,:.c.:- 
Ape 1 lo --- -- 

0 - 1  8.1~10-~ 3 ~ 1 0 - ~  3>;10-' 

100 - 500 8.5~10'~ 9x1~-5 5 x 10-5 
500 -. 1000 1.4~10-~ 2 10 -5 lx !j 

1 - 100 8. ~ x L O - ~  6 x 1.0 -4. 3x 10 .--4 

1000 - 5000 9.ox10-6 6x10'6 5x10-6 

i 

i 
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8.0 FIGURES 
I 

Figure  1 

Figure  2 

F igu re  3 

Figure  4 

Figure  5 
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Nominal Instantaneous Impact Po in t  
Traces f o r  Viking ' 7 5  

Viking Spacecraf t  

Viking Lander (Deployed ) 

Radioisotope Thermoelec t r ic  Generator  ( R T G )  

Radioisotope Thermoelectric Generator  (RTG) - 
Fuel  C e l l  
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Radioisotope Thermoelectric Generator (RTG) 

Fuel Cell 

F.igure 5 
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9.0 RESPONSE TO COMMENTS ON DRAFT 

27 

The draft environmental statement for the Viking Project was 

Department of State, the Atomic Energy Commission, and the 
Environmental Protection Agency and the State of Florida. 
The Department of Defense had no comm&ks. The comments are 
contained in tne Appendix. Comments of the Department of State 
and the AEC have been incorporated into the text of this 
final environmental statement. The comments of EPA are 
discussed separately in the following paragraphs: 

a circulated in June 1973; comments were received from the 

9.1 Radiological Aspects 

Comment: In addition to the probabilities of land and water 
impact after orbital lifetimes of less than 1000 years, the 
final statement should also estimate the accompanying potential 
release (in curies) to the environment, and the environmental 
levels of plutonium which may be present. 

The analysis of the potential radiological effects should 
include a discussion of the r,axi:-mt individual and population 
doses which could occur following the possible accident and 
abort situation. The analysis should assume that these 
situations occur under the worst case meteorological 
conditions which may lead to dispersion of plutonium to 
the biosphere. 

Response: The discussion in this final environmental state- 
ment has been expanded to include probabilities of radioactive 
fuel release and potential radiological effects (Section 2.2.3). 
In addition, Table V shows the probability of one or more 
individuals accumulating a.lung burden greater than 0.016 mi- 
crocuries for release of the materials from the RTG's employed 
in the Nimbus, Apollo, and Pioneer programs. These probabilities 
are shown as a function of population density. No significant 
health effects are anticipated for exposures less than 0.016 
microcuries. Specific probabilities of exposure to radioactive 
materials and the likely population/dose estimates are provided 
for Viking in the classified Volume 4 of Reference 5. These 
analyses indicate that there will be less risk associated with 
the Viking Program than for each of the three previous programs 
for which data are provided in Table V. 

Comment: The discussion of the environmental consequences 
resulting from reentry after an orbital lifetime of less than 
1000 years should consider possible land food chains in addition 
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to the aquatic food chains currently evaluated. 

Response: The probability that a radioactive system will 

atmosphere and impact on land is less than 0.005. Analyses 
and tests of the effects of ingested plutonium on land 
life forms indicate that the associated hazard is signifi- 
cantly less than the hazard of inhaling plutonium. The 
inhalation hazard is discussed in the text and shown to be 
small. 

I fail in short-lived orbit and eventually reenter the 

Comment: The number of people who may be exposed and the 
resultant health effects should be discussed. 

Response: As noted previously, specific estimates of number 
of people that might be exposed are in the classified Volume 
4 of Reference 5. Table V provides the probabilities of 
persons accumulating a lung burden greater than 0.016 micro- 
curies as a function of population density. 

9.2 Non Radiological Aspects 

Comment: The draft statement does not discuss the impact of 
noise on the environment. We recommend that the final state- 
ment include a discussion of the noise including the following 
specific items: 

Delineation of launch site zones showing 
predicted noise contours in uncontrolled 
areas during the launch of the Titan/ 
Centaur launch vehicles. 

A discussion of the procedures and 
practices to be used for notification 
of municipalities in the vicinity of 
the launch site of the launching schedule 
in order to minimize potential response. 

Re s pon sg : 

1) Noise information, although not included 
in the draft version of Reference 1 (which 
was the version available when the Viking 
draft was released) is contained in the 
final version of Reference 1. 
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2) It is unlikely that municipalities within 
the range where launch noise will be heard 
will be unaware of the Viking launch 
schedule. The uniqueness of this program 
makes adverse community reaction unlikely. 

29 

Comment: In addition to the Federal Organizations currently 
being requested to comment on the Drhft Statement, comments 
should also be requested from the State of Florida, since the 
launch will be from the Air Force Eastern Test Range located 
there. 

Response: The Institutional Statement for the Kennedy Space 
Center, which covers all activities at the installation, has 
been sent previously to the State of Florida. Concerned 
Florida State and Brevard County Offices have been provided 
draft copies of the "Viking 1975"  Final Environmental Impact 
Statement. 

10.0 APPENDIX 

Comments received from the Environmental Protection Agency, 
Department of State, Department of Defense, the Atomic 
Energy Commission, and the State of Florida. 
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e'. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
' G I  h,',N' WASHIQGTON, D.C. 23460 
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SEP e 0 L.3 

Mr. Nathaniel  B. Cohen 
D i r e c t o r ,  Of f i ce  of Pol icy  Analysis 
National  Aeronautics and 

Space Administration 
Wasliingt on, D . C . 20546 I 

t 
Dear Mr, Cohen: 

1 

i 

The Environmental P r o t e c t i o n  Agency has reviewed ' t h e  draft s t n t e m n f  
f o r  MSA "Viking 1975 Program" and our comments are enclosed. 

Radiological  Aspecto 

Our pr inc ipa l .  r a d i o l o g i c a l  concern is w i t h  the p o t e n t i a l  relcnsc,  t o  
the env i rmlmnt ,  of any of the 82,400 c u r i e s  of plutonium-238 e u p l o p x l  
i n  t h i s  proposed program, and i n  the case of airborne p lu to~ . i im ,  t l-3 
p o t e n t i a l  of p a r t i c u l a t e  resuspension and r e d i o t r i b u t i o n .  Vhi lc  tt?:: p?:S 
ceramic d i6cs  are  a p r e f e r a b l e  chemically i n e r t  and non-reepireblc f o r " ,  
f u r t h e r  assessments of a c c i d e n t a l  releases during a b n o m l  mionions nre 
necessary before a f i n a l  conclusion can be reached concerning th? 
accept  a b i l i t y  of the p o t e n t i a l  r a d i o l o g i c a l  impact on t h e  eiivironrcrit . 
I n  order t o  allow EPA t o  reach such a conclusion, t h e  follo.n.iny, 
t e c h n i c a l  information and/or analyses ehould be i n c l u d e d  i n  t!le f j n t i l  
etatemcnt:  

1. I n  addition t o  the p r o b a b i l i t i e s  of land and w a t e r  i x p c c t  n f c c ~  
an o r b i t a l  l i f e t i m e  of less than 1000 years, t h e  f i n a l  :,tctc>.:nt 
shou ld .  n l eo  estimate t h e  accompanying p o t e n t i a l  rclCo:ie (LiI cririen) 
t o  t h e  envirmmcnt ,  and t h e  environmental l eve ls  of p l t r tcn j  LZ W l i t r l l  

may be preRent,  

2.  
inc:luJe a discuss ion  of the maximum individuol  an3 po;talati  us  L!G:.L.S 

which could occur following the possible. acciac:nt and  c.b:jz-: 
e i t u a t i o n e .  T~I? a n a l y s i s  should assume t h a t  these ! : i t u . : L i  -.:'; c c c u r  
under the worst  case meteorological condi t ions which r. ;Y l(  
d i s p e r s i o n  of plutonium t o  the biosphere.  

The a n a l y s i s  of t h e  p o t e n t i a l  r a d i o l o g i c a l  cifcct.b c h o u i J  

I'l 



XI'A h a s  r e s e r v a t i o n s  c o n c e r n i n g  t h e  environmental cff ects of ccrkcliii 
i i ! ; ; e c t . s  0: t l u  proposed projec t .  EPA believes that f u r t h e r  study GL . 
siig:jcstcd i l l t c r n a t i v u s  or m o d i f i c a t i o n s  i s  required and has askc& the 
ori.yina'iincJ l.'ccleral agency t o  reassess these 'aspects.. . ' * 

IsW--)~nvironmcntaIly U n s a t i s f  nctory 
XI'A I x ~ . ~ c \ T s  t h a t  the proposed projcc t  is u n s a t i s f a c t o r y  becc?usa af 
i ts  potcntlally hannful. e f f e c t  on the environment. . Furthermore, t h k  
Aqc?ncy belicvcs t h a t  t h a  po ten t i a l  safeguards which m i g h t  be ut.iI-i>..ed 
m c ~ y  not adcquately protect the environment f r o m  hazardg' arising 5 i - c ~  
t h i s  p r o j c c t .  The Agency recoitunends that alternatives to t h e  pro-jcxk 
bc ~1ran3.y;sccl further ( i n c l u d i n g  the possibility of no action at n l l j  . 

.-. . t 

. .  . _  . . .  . .  . ,. . . .  . 
..e .L Aclc!qimcy_ --- - of the Impact .- Statement . .  

l 'hc d r a f t  i.mpi\ct s t a t caen t  ' adequately sets fo r th  the env i ronmen t i4  
h i p w t :  of t h e  proposed. project as well as a l t e r n a t i v e s  reaspniibly 
a v a i l a b l e  to t h e  prc-jcct. 

Category 2 - - 1 n s u ~ f i c i c n t  1nforrnatio.n 

1 P A  bcl icvcs  t h n  t t h e  d r a f t  impac t  s t a t e m e n t  does not cont.ain st i2f ic j .cr- t  

1)w:jec t. 1Icst~~:vcx frurn t h o  in fo rma t ion  s u b m i t t e d ,  tho Agency is sble 
t.0 1il;lko il prcl imini l r -y  t lc tcrmina ' i ion of t h e  impact 011 the e'nvirorznc-nt. 
XPA has x-cc;ucst.ed that : t h e  o r i g i n a t o r  provide the information t h a t  was 
not  includr2il in t h e  d r a f t  statement.. 

. .  . .  . a. ' 

. .. . . .  . .  * .I.'. . *  
* .  

.j.n:'oz.-itmtion t o  asscss f u l l y  the envi ronmenta l  impact: of' the proposccl . .. 

. .  . .  . ., . .  
' .  

:.. , C n t c g o r y  3-- lnadcquaec . .  

EPA bclicvcs t h a t  the d r a f t  iinpact s t a t emen t s '  does 'not adequately 
n c :io s 9 t-hc criv.ironmc?l:tc?l impact of the proposed project, or thGt t l : ~  
st.i l tcncn t inadccjun tcly analyzes reasonably available a lkc rna t ivcs .  'l!:::? 
A v n c y  Iia c rc:qucstcd mom information and anal.ysis conccrniny the 
I~c~t.wt-.ial. cnvirorinicntcll hazarJs and has asked t h a t  sL1bstantia.i xcvj.- 
 OR KKICIC to .the iinpc.t statement. 
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3 .  The d i6c~ i6s ion  of the  envlronmentel confiequences r e s u l t i n g  from 
r e e n t r y  a f t e r  an o r b i t a l  l i f e t i n e  of less t l i o i l  1.000 yeare chould 
coneider pouaib le  Land food chains i n  a d d i t i o n  t o  the aqwtic food 
chains  c u r r s n t l y  evaluated.  

4. 
e f f e c t o  should be dincuseed. 

The number of people who may be. exposed and the resultant h e a l t h  

Non-Radiological Aspects - 
-cI_ 

I 

1 The d r a f t  Gtaternent does no t  discues t h e  impact of n o i s e  on the -- 
environment. We recoinmend t h a t  t h e  f i n n l  Etatcment include a dicscuseion 
of t h e  n o i s e  inc1.uding t h e  following o p e c i f i c  i t e m  : 

\ 

1. Delineat ion of launch s i t e  zones shotring p r e d i c t e d  noFoc 
contouxe i n  uacontrol-led arm!, during t h e  lnunch of the 
Titan/Centour launch vch:Lclcs . 
2 .  A discuss ion  of the procedures aili p r a c t i c e s  t o  bc uoed' f o r  
notification 02 municlpalities i n  t h e  v i c i n i t y  of t h e  lnunch site of 
t h e  launching s c h ~ d u l c  in orde r  t o  -d i i i d . ze  Fotcntinl c o m n i $ y  
reeponee. 

, 

With regard t o  air and water  quality, we foresee no ndvcrsc 
cnvi ronnenta l  i z p a c t  except i n  t h e  event of a n  hbor ted  n;ission, 

I n  a d d i t i o n  t o  t h e  Federal organizat ions c u r r e n t l y  being requerted 
to comment on the d r a f t  s te tement ,  comment!, should a l s o  be requested 
from t h e  S t a t e  cf T lo r ido ,  s i n c e  the  launch w i l l  be. from t h e  Air Force 
Eeetcrn Test Range l oca t ed  t h e r e .  

In our  review of t h e  d r a f t  statement f o r  MSh "Viking 1975 Program" 
i n  accordance with E?A procedures,  wc: have clesoifj.cd the Fro jec t  as EX 
(Environmental Reservations) and r a t ed  the draft ctntement  io Category 2 
( Insuff  i c i e n t  I n f c r m t i o n )  . \de have enclosed a d e t a i l e d  explanat ion of 
ou r  c l u s c i f i c n t i o n  system for your information. A d d i t i o n a l l y ,  ve trill 
be pleased t o  dlsc:ise our classification of conmento w i t h  you or a 
mkmber of your staff. 

Sincere ly ,  

. 

Enclooure 

Ih-Sheldon 14eyero ' 

Direc tor  
Office of Federal A c t i v i t i e s  

. .  



UNITED STATES 

ATOMIC ENERGY COMMlSSlOlL ) 

WASHINGTOIJ. D.C. 20545 
\ e  
4 ... I * \ .  1;) 

AUG 7 3 

Dear Mr, Cohen: 

This is in rcs?onse to your l e t t e r  of July 13, 3-973 requeuting comentn 
on y o u r  d r n f t  environmental. ntatcmcnr f o r  the Viking 1975 Project. 'i'hc 
otatailiznt: is well w r i t t e n  and pre.sentB t h e  environmentcl conaiderations 
i n  ii clciir  2nd concise rzmer ,  
c o II c. c rp. $.I-, :! t l I e d c t ai 1 t) of t h c r d .  o L P o t op 2 the t'rm c 1. c c txj. c gene r G t o r 
arid its p o t c n t i s l  e f fec ts  on xw. t : i~c b io ta  in t h e  event o f  an d.iartcd 
m i  g s i o n '  

I n  T a t l o  111, under  the  Vj.king coltrim, 1) the Gcncrntor .Znternd. aGn3 
F i l l  fih~ulti  L2 50 He/2OAr; 2) thswc io -.. no cayonle vent tube-end 3) t h e  
E l . ec t r i ca1  Rcceptacle S e d  i s  "dcutJle V!.ton O-ring :I In l?ipxe 4 tba 
drl-i..wing shc.uI.2 bz corrected to clixinatse the vent tube. Page. 22, 1) 
chnnge Div ie ion  of Biology and W ~ d i c i n c  to Biomedical arid Environ- 
n m t c l  Ile:cci,rch bnci 2) t he  prccenCetion c?f t h e  c c u i o g i m l  effczto is 
unclear .  ' ih i f i  s c c t i o n  couid bt j.ni,!rove.d considcrably i f ,  f 5 l l G i T j . R ~  
an ri5sun.ed d i m o 3 . u t i o n  r a t e ,  t h c  author  f d l o w c d  ii 10&21. O K ~ ' . C ~  0: 
e f fcc t c ;  i , c . ,  ;ia'ier plauk'ion - f i o h  - r.z:i, r.119 ;>resent t h e  u5.ui~:ite 

llotrt~ver, we have n 5eti minor conmrntc 

. .  .. . ' 

ef fee to  i n  r ~ l . a t j . ~ i ~ s h I p  to an  ~ c c ~ p t : a l > l ~  Etant\.ai^d. 
. .  

J J \I. I:, Fennin;,ton 
Assenmento mid Coordination 

Of f j-cer 
DFvicion of Biomedical m d  

h v J  ~ O D X I X I I ~ C ~  Hesearch 



. .  
I . .  

.. 
. .  

.. . .: 

..'I ' 
.. . 

.. ._ , .  

. .  
ASSISTANT SECRETARY 

. .  WASHINGTON. D. C. 
OF DEFENSE 
20301 * 

. . .  . '  
, 
Ill A1 114 ANI )  

LNVIHOkMLNI i a  A U G W ~  . . .  . 

4 

Mr., Nathaniel B. Cohen 
Direct or 
Office of Policy Analysis 
National Aeronautics 

Washington, D.C. 20546 
and Space Administration 

. . . ' I  ,. ,: ' .  
. .  

, . . .  , .  . .  . ' . 8 . ' .  
Dear Mr. Cohen: ' ,;i 

. - a  
%. ... . . . .  

We have reviewed NASA Draft Environmental IQUt 

Statcmcnt for the Viking 1975 Project and have nd 

comment 8. 

Sincerely, 

&Fd% George W. M' ias 

Direct or f &I 
. Environmental Quality 

.. 

. .  . 

,-- 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION I 

T >ee; JOHN F. KENNEDY SPACE CENTER 0 m 
KENNEDY SPACE CENTER, FLORIDA 32899 5 

s, x!' 
'776 -1976 

TO : NASA Headquarters 
At tn :  ADA-I/N. .B. Cohen 

January  9 ,  1975 

FROM : MD-B/W.illiam H. Lee 

SUBJECT: Environmenta 1 Impact Statement f o r  Viking 1975 Program 

I n  accordance w i t h  our  t e l e c o n  t h i s  d a t e ,  I am forwarding the  
o r i g i n a l  correspondence on t h i s  subjec t  a s  received from t h e  S t a t e  
of  F l o r i d a ,  Bureau of Intergovernmental  Rela t ions .  

I would apprec i a t e  15 copies  of the f i n a l  p u b l i c a t i o n  t o  e f f e c t  re- 
qui red  d i s t r i b u t i o n  w i t h i n  s t a t e  agencies .  

f i e  io sc i ence  S t a f f  Off i c e  

Enclosure 
As s t a t e d  



i 
August 7, 1973 
L 

>!sthaniel  B .  Colicn, Di rec tor  
O f f i c c  of  P o l i c y  Ana lys i s  
N a t i O l l n l  Acrclnau'iics a11d 

Space Ad111ir.i.s t r a t i o n  
M a s h i q t o n ,  D. C . .  :!OS46 1 t 

Doar Dr. CGhen: 

T h i s  r e f e r s  to your  l c t t e r  of J u l y  13, 1973 t 

i n  w h i c h  y o u  fo rwarded  f c r  O U T  comment a d r a f t  
onvi ronmer , ta j  impact s t a t e n e n t  c o n c e r n i n g  t he  
V i k i n g  1 9 7 5  p r o j e c t .  . 

The i n t e r e s t c d  o f f i c e s  w i t h i n  this agency 
' 

hove reviswecl t h e  d r a f t  and h a v c  found  it to bo 
g o n o r a l l y  s s r i s f d c t o r y .  
that t r e a t ~ n z n t  on t h e .  p o s s i b l e  o f f o c t s  o f  t h e  probes 
on thc Mars e n v i r o n m e n t ,  i n c l u d i n g  p r e c a u t i o n s  a g a i n s t  
adversc  ef:'ccts, b c  expanded f o r  t h c  b e n e i i t  of t h e  
r c u d e r ,  b e z r i n g  i n  mind t h a t  t h i s  w i l l  be an unc la s -  
s i f i e d  p u b l i c  docu~nen t .  As it i s  now, t h e  treatmmcnt 
on pago 1 7  i s  q u i t e  a b b r e v i a t e d  and sJe b c l j e v e  a f u l l e r  
j u s t i f l c a t i o l ~  s l ~ o u l d  bc  incl .uded o f  NASA's concl.vsion 
t h a t  t h e  r i s k s  oi'  c o n t a m i n a t i n g  t h e  p l a n e t  a r e  minimal, 

't!o w o u l d ,  however ,  urgo 

Than!:.you f o r  a f f o r d i n g  us t h e  o p p o r t u n i t y  t o  

S i n c e r e l y  y o u r s ,  

review ' t h i s  statemen;, 

C h r i s i i i a n  A.  Hcrtew,  Jr. 

f o r  Environr;1e111:al Affairs - 
S p e c i a l  Assistant t o  t h e  StscrctzTy 

. 



Division of State Planning 
660 Apalachee Parkway - IBM Building 

TALLAHASSEE 
32304 

(904) 488-2371 

January 7,  1975 

I &-. Nil 1 iani H. Lee 
6i osci ence/Envi ronmental Control 

J .  F. Kennedy Space Center 
Kennedy Space Center, Florida 32899 

Staf f  Off icer  

Dear Plr. Lee 

Funct 
conteinpl a ted 
have revi ewe 

Reubin O'D. Askew 
GOVERNOR 

I,. K .  Ireland. Jr. 
S E C R E T A R Y  ?f A D R I N I S T R A T I O N  

oning as the S ta t e  planning and development clearinghouse 
in  U .  S. Office o f  tlanagement and Budget Circular  A-95, we 

1975 Program, SA1 : 675-0584E. 
the fol  owing f i na l  environmental iiiipact statement:  Viking 

D u r i n g  our review, we re fer red  the environmental impact statement 
t o  the  following agencies,  which we iden t i f i ed  a s  i n t e re s t ed :  
Trustees of the Internal Improvement Trust F u n d ,  Department of Health a n d  
2ehabi 1 i t a t i  ve Services , Department of Natural Resources, and  the Department 
of Pol lut ion Control. Agencies were requested t o  review the  statement and 
coniiiient on possible e f f e c t s  t h a t  actions contemplated could have on matters 
of t h e i r  concern. Le t te rs  of  comment on the statement a re  enclosed from 
the Department of Na-tural Resources. The Department of Pol lut ion Control 
reported " n o  adverse coi;iments" via telephone. No addi t ional  comments have 
been received.  

Board of 

I n  accordance with the Counci 1 on Environmental Qual i t y  guide1 i nes 
concerning statements on proposed federal ac t ions  a f f e c t i n g  the  environment, 
as  required by the I"4ational Environmental Policy Act of 1969,  and  U. S .  
Off ice  of lilanagcinent and Budget Circular  A-95, t h i s  l e t t e r ,  w i t h  attachments , 
should be appended t o  the f ina l  environmental irnpact statement on t h i s  
p ro jec t .  Comments regarding t h i s  stateinent and project  contained herein or  . 
at tached hereto should be addressed i n  the statement.  



.William H. Lee 
Page 2 
January 7 ,  1975 

a 

We request t h a t  you forward us copies o f  the final environmental 
impact statement prepared on this project. 

Sincerely, 

Bureau of Intergovernmental Relations 

E EM/Tcm 

Enclosures 

cc: Mr. John Bethea 
Mr. Charles Blair 
Mr. 0. J .  Keller 
14r. Jay Landers 
Dr. Tim S tua r t  
Mr. Wi 11 iam Parti ngton 
Mr. Jim Dennis 
Mr. Harmon Shields 
Irlr. Don Spicer 
Mr. H. E. Wallace 
Mr. Robert Wi 11 iams 
Mr. Estus Whi tf ield 



Earl hi. Srarnes 
% T A T €  PLANNING DlRECTOR 

TALU m.s GEE 
32309 

( 9 0 4 )  488-2371 

TO: Pfr. Harmon S h i e l d s ,  Ex. D i r e c t o r  DATE : ,?!tG 3 13-74 - -  Department of N a t u r a l  Resources  
L a r s o n  B u i l d i n g  
T a l l a h a s s e e ,  F l o r i d a  32304 
A t t n :  Mr. Jim Smith 

FROhl: Bureau of I n t c r g o v c r n m n t a l  R e l a t i o n s  

SUBJECT: SA1:- 7 5  0 5  8 4 g  

The a t t a c h e d  "Advance N o t i f i c a t i o n "  of i i i t c n t  t o  a p p l y  f o r  
a s s i s t a n c e  i s  b e i n g  r e f e r r e d  t o  your agency f o r  review and c w m e n t s .  
r e v i c v  and c o n c e n t s  s h o u l d  a d d r e s s  thernsclves t o  the cxtcl?t: t o  which 
p r o j e c t  i s  c o n s i s t e n t  w i t h  or c o n t r i b u t e s  t o  t!ie f u l f i l l r c n t  of your 
p l ans  or t h e  a c h i e v e n e n t  of your  p r o j e c t s ,  prciErnr, is ,  a i ~ J  o b j c c t i v c s .  

c o  
o r  

I f  f u r t h e r  i n f o r m a t i o n  is r e q u i r e d ,  >;0:1 :irr' u;-f;ild t o  tclcpiioiic thc 
n t a c t  p e r s o n  named on t h e  n o t i f i c a t i o n  f o x .  I f  a c o n f e r e n c e  scenls n e c e s s a r v ,  
i f  you w i s h  t o  r e v i m  t h e  e n t i . r c  a p p l i c a t i o n ,  c o n i a c t  t!iis o f f i c e  by te lc -  

phone as Scmn a s  p o s s i b l e .  If y o u  have no a d v e r s c  cor.w.ents, you ria!. !.:ish t o  
r e p o r t  s u c h  by t e l e p h o n e .  
on y o u r  a g e n c y ' s  s t a t i o n e r y ,  and r e t u r n  t o  IGi: o r  teJ.eplionc by t h e  above d u e  

P l e a s e  check t h e  a p p r o p r i a t e  box ,  a t t n c l i  any coiir!cnts 

' d a t e .  I n  b o t h  t e l e p h o n e  c o n v c r s a t i o n  
t o  tlic SAI .  . 

a n d  writ ten c n r r e s p o n d c n c e ,  p l ease  r c f e r  

v Bur e au o f In t e r g ove 1' iliac n t a 1 Ae 1 a t i o n s  

E n c l o s u r e  

T i t l e :  A)Irninistrative Assistant . 
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Prior Notification and Review System 
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Emmett S. Roberts I 

t MEMORANDUM 

In:ni2’, --;- . ’ - . I  .:..- . *  ! 

JAfl 6 13’/!1 
- - .  ~ . , 
I 

I 

. .  

REF. NO: DHRS SPDC (SAI) 75-0584E 

T l T L E E n v i r o n n e n t a l  Imnact S t a t emen t  for NASA Off ice  of SD ace Science 
Viking 1975 Program (Final) 

APPLICANT NASA 

FROM: 

SUBJ: 

Department of Administration 

Ann: Don L. Spicer, Chief 
Bureau of Intergovernmental Relations 

Emmett S. Roberts, Secretary 
Department of Health and Rehabilitative Services 

By: Division of Planning and Evaluation 

NOTIFICATION OF INTENT TO APPLY FOR FEDERAL FUNDS 

The project identified above has been reviewed in accordance with O.M.B. 
Circular A-95. Action recommended: 

0 

Iy 

13 
0 

The project is  consistent with the goals and objectives of the 
Department of Health and Rehabilitative Services. Favorable 
action is recommended. 

Substantive comments have been received and are summarized 
in the attached. 

Conference with applicant is requested. 

The project is  not consistent with the goals and objectives of the 
Department of Health and Rehabilitative Services. Approval is 
not recommended for reasons described in the attached. 

Attachment (s) 



6TATE OF FLORlOk I 
) I  

- ..--_ DEPARTMENT OF HEALTH AND REHACILITATIVE SERVICES 

Prior Nctification and Review System 
- --_ 
i'. 

I -----.- 

IC:?:=,.  ., , . . * -  

# 

i Date: -December S 

- 
0, J. ;'.ELK:: 

- .  

I 
Secretary 

MEMORANDWM 

REF. NO: DHRS SPDC (SAI) 75-0584E 

TITLE Environnental I;?l.pact Statement f o r  W.SA Office of Space Scierxe 
T i k i n g  i3 15 program (z'inai) 

AF'P t l CANT NP-SA 

-. 
TO: Robert H. Brcwnlng, Chief 1 .  

Bureau of Comprehensive Rehabilitation Planning 

FROM: Federzl Programs Coordinator, Division of: L-7' : T pv - 
above was reviewed by: 

12 117 174 
Reviewds Name and Tttl: Health Sect ion,  Div is ion  of Date Reviewed 

Hea I t h  
Reviewer's Comments: (Us2 additional sheet if needed) - .  

The Viking 1975 Mars Lander program.wil1 involve  t h e  lauach of v e h i c l e s  c a r r y i n g  
SNAP 3.9 power devices .  
A i r  Force Eastern Test Range a t  Cape Kennedy i n  t h e  summer of 1975. 
w i l l  con ta in  t w o  power sources  t o t a l i n g  20,600 c u r i e s  of plutonium 238. 
total Launch r e p r e s e n t s  41,200 c u r i e s  of pluroniurn. 

Tvo v e h i c l e s  w i l l  be  launched t e n  days a p a r t  from t h e  
Each v e h i c l e  

The 

The p o t e n t i n t  r a d i o l o g i c a l  consequences of s i g n i f i c a n c e  t o  F l o r i d a  a r e  concerned 
wi th  f n  a b o r t  du r ing  e a r l y  launch s tages  r e s u l t i n g  i n  darnage to t h e  pover sources  
a d  d i s p e r s a l  of t h e  plutcniun 238. 
launch toge the r  w i th  information on t he  Hariner  Jup i t e r /Sa tu rn  p r o j e c t  scheduled 
fo r  1977, 
per ieace  w i t h  launches of SNAP 27 devices on t h e  Apollo moon missions,  A r a d i a t i o n  
coutrol c e n t e r  w i l l  be i n  ope ra t ion  during t h e  pre-launch, launch and a scen t  phases  
Of the missions.  The Center w i l l  be manned by s a f e t y  and medical r e p r e s e n t a t i v e s  
from NASA, DOD, AEC, and EPA, 
'by the Federa l  agencies  will be essentially non-exis ten t  for this launch and that 
such s u r v e i l l a n c e  if provided must be provided by the F l o r i d a  Divis ion  of Health,  
Rad io log ica l  sad OccupationsL Health Section. 

We have reviewed t he  i n f o r n a t i o n  on t h e  Vikiag  

Much of t h i s  information has been eva lua ted  i n  term of previous e%- 

It appears that  o f f s i t e  r a d i o l o g i c a l  s u r v e i l l a n c e  

.- . 


